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Abstract 
Background: To evaluate Rhomboid excision and 
Limberg flap reconstruction for pilonidal sinus in terms of 
complications, hospitalization time, days to return to work 
 and recurrence. 
Methods: Patients with simple, complex and recurrent 
pilonidal sinus were studied. Patients presenting with 
acute abscess were excluded. Patients were followed for a 
minimum period of one year to determine the recurrence 
of disease.   
Results: Over a period of four years 68 patients 
underwent classical Limberg flap for pilonidal sinus. A 
total of 11(19%) had complications including a major 
wound infection causing wound disruption and 3 (4.4%) 
recurrent cases were seen. 
Conclusions: Rhomboid excision and Limberg flap 
reconstruction for pilonidal sinus is a satisfactory method 
of achieving surgical cure of disease. 
Key Words: Pilonidal sinus , Limberg flap 
 
Introduction 
    Sacrococcygeal Pilonidal sinus is a chronic 
intermittent disease, with distressingly higher 
recurrence rate after all types of surgical treatments.  
Pain and purulent discharge from the sinus tract are 
present in majority  of  cases.1 
     Since the first description of pilonidal disease in 
1833 by Hodge, a variety of surgical procedures have 
been advocated for the treatment of this condition. 
Controversy still exists regarding the best surgical 
technique.3 
     Rhomboid excision and reconstruction by Limberg 
flap described in 1990 by Azab  is associated with 
minimum patient discomfort and recurrence rate. One 
of the postulated reasons of recurrence is persistence 
of a small midline hole that permits the entry of hair 
in the deeper tissue.  Rhomboid excision and Limberg 
flap keeps the scar off the midline and flattens the 
natal cleft and therefore is associated with least 
recurrence rate.3,4  
Patients and Methods 
  A prospective study was carried out in surgical unit 
II Benazir Bhutto Hospital from June 2008 to May 
2012. All patients presenting with primary (simple 
and complex) and recurrent pilonidal sinus were 
included in the study. Patients presenting with acute 
pilonidal abscess were excluded from the study.  
     All procedures were done under spinal and general 
anesthesia.Patient was placed in Jackknife position. 
Buttocks were retracted laterally with adhesive tape. 
Methylene blue dye mixed with hydrogen peroxide 
was injected in one of the external opening to give a 
guideline about the tract and branching.  
     Rhomboid ABCD including the pilonidal sinuses 
was marked such that the all the sinus fall within the 
perimetry of rhomboid (Figure 1) The area ABCD with 
all equal sides was excised in a rhomboid fashion 
down to presacral fascia and laterally up to gluteal 
fascia The length of BD was kept 60% of AC. The axis 
BD was extended to EF and then FG. The length of DE 
was equal to AB and that of EF was equal to AD. 
Average length of the diagonals was 10-13 cm. Mean 
was 7.5 cm. The rhomboid fascio-cutaneous flap was 
transposed to completely cover the defect. 
Subcutaneous tissue was approximated with vicryl 
3/0 and skin was approximated by interrupted 
proline 3/0 stitches(Figures 2-4). 
    There were no restrictions on postoperative activity, 
although patients were encouraged not to lie on their 
backs for the first twenty four hours. Normal bowel 
activity took placed as desired. Drain was removed 
when the output was below 10 ml/ 24 hours. The 
patients were reviewed on 7th and 14th postoperative 
days for wound examination and removal of stitches. 
The importance of regularly shaving the buttocks was 
stressed at this stage. Patients were followed in the 
outpatient department once a month for at least one 

















Figure 1: Geometric diagram of 
a Rhomboid Flap 
Figure 2 Rhomboid Flap 
Marked on a patient. 
















    Majority(83.8 %)were male. Mean age for male 
patients was 27 years, and 22 years for the female 
patients.  
 
Table 1. Limberg Flap for Pilonidal Sinus: 
Characteristics 
 Male Female 
No. of patients   57 11 
Age (years)   18—45(Mean27) 21—27(Mean22) 
Duration 
< 6 months 
< 2 Year 













4 (Recurrent cases) 
3 (Recurrent cases) 
 
1 
Hospital stay (Days) 3—8 3—8 
Days to return to 
work 
11—30 (Mean 15)  





   The mean duration of post-operative stay in the 
hospital was 5 days. Average time taken to recover 
back to routine work was 15 days(Table 1).The overall 
complication rate was 19 % (n=11)(Table 2). 
Recurrence rate was 4.4% (n =3) Two recurrent sinuses 
at 7 and 11 months after surgery were noted 
respectively.   
     Major wound infection, leading to wound 
disruption was the major complication seen in one 
patient that healed over a period of 4 weeks and was 
managed by vacuum assisted closure (VAC) for 12 
days .Minor complications did not significantly affect 
the postoperative recovery. One case of hematoma 
required removal of few stitches and drainage. The 
wound was left open to heal by secondary intention 
and liquefied hematoma was the cause of prolonged 
drain output in one patient. Loss of sensations over 
the flap was seen in 33 (50%) of patients and 8 (11%) 
patients were not satisfied with the cosmetic effects. 
Table 2: Limberg Flap for Pilonidal Sinus: 
Complications 
Complications No(%) 
Superficial wound infection 3(4.4) 
Epidermal necrosis of flap 
edges 
3(4.4) 
Seroma formation 2(2.9) 
Haematoma 2(2.9) 
Wound dehiscence 1(1.4) 
 
Discussion 
    The symptomatology of pilonidal sinus disease 
varies from asymptomatic sinus to complications such 
as abscess formation,systemic infections, squamous 
cell carcinoma, and verrucous carcinoma in long 
standing cases.5,6Over a period of last 50 years 
different surgical treatments have been described. The 
old practice of excision of tract and healing by 
secondary intention is associated with significant 
discomfort, prolonged periods of meticulous wound 
care (average healing time 6 weeks) and ultimately 
culminating in distressingly high recurrence rates(25  
to 40%).  A high incidence of early wound disruption  
is reported in different studies for excision and 
primary closure. 7,8 
   Middelton postulated in 1966 that surgical treatment 
should include primary wound closure off the midline 
and flattening of natal cleft, a principle on which most 
of the current surgical treatments are 
based.9Rhomboid excision and Limberg 
reconstruction offers a satisfactory cure of the disease 
as it leaves a well vascularised fascio-cutaneous flap 
that flattens the natal cleft and is associated with good 
primary healing and least recurrence rates.10 
        The rhomboid flap is a reliable, versatile, and 
widely used tool in head and neck surgery. Despite of 
 acceptable outcome, the procedure is not much 
popular in  general surgeons, who view it as a 
‘sledgehammer to crack a nut’ when relatively simpler 
procedures are also available and possibly due to the 
perceived difficulty in accurate marking  the required 
rhomboid on the skin of natal cleft. 5 
     Most of the patients in present series were hairy, 
obese males which is consistent with worldwide 
distribution of the disease.11 Azab et al described a 
recurrence rate of 5 % with classical Limberg flap.3 
Tekin et al described a 93% primary healing rate and 
2% recurrence rate.12 Deformantle described a 
Figure 3 Flaps being rotated 
after excision of the affected 
skin 
Figure 4  Final Image after 
completion of Flap 
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modification of Limberg flap and Caplan et al in 2008 
in their meta-analysis randomized controlled trials 
showed a clear benefit with off midline closures but 
slightly higher dehiscence rates (23%) with classical 
Limberg flap as compared to modified Limberg flap 
(3%). 13  
      Previously, Limberg flap was primarily used for 
complex and recurrent cases of pilonidal disease but is 
now recommended for all cases of pilonidal sinus as 
first line management due to its least complication 
and recurrence rate.12,13 
       Iesalnieks et al in a randomized controlled trial 
did not find any significant difference in the outcome 
with the use of suction drains and prophylactic 
antibiotics but we believe that prophylactic antibiotics 
and use of suction drain decreases the incidence of 
infective complications and seroma formation as 
wound infection was the most distressing 
complication.14 
     Spivak et al recommended myo-cutaneous flap for 
complex and recurrent pilonidal sinuses  instead of 
relatively simple fascio-cutaneous flaps as these flaps 
typically heal well, cover areas of extensive skin loss, 
and show less susceptibility to infections by virtue of 
their better vascular supply.15 
      These procedures are technically more demanding 
and associated with prolonged hospitalization longer 
operating time and more serious complications 
without any significant advantage over fascio-
cutaneous Limberg flap in terms of disease recurrence. 
A failed myo-cutaneous flap is a significant problem 
that ultimately leads to more extensive skin loss and a 
wound that is difficult to manage. The elimination of 
tissue tension and complete excision of disease tissue 
are the surgical principles associated with rhomboid 
flap, but are not always reflected in other operations 
for pilonidal disease involving primary closure of 
wound. 
     Recurrence of the disease is usually related to a 
diverticulum of the main channel or a branching sinus 
that has been overlooked or by new hair entering the 
scar. As Rhomboid excision and Limberg 
reconstruction involves excision of a relatively larger 
area incorporating all the sinuses and branching tracts 
along with flattening of natal cleft the chance of 
recurrence of disease is minimum. Emphasis on 
depilation of natal cleft is essential to ensure that hair 
does not accumulate and penetrate healing wound.16 
 
Conclusion 
Limberg flap for pilonidal sinus disease though a 
relatively complex and demanding procedure 
involving more dissection, has acceptably low early 
recurrence rate, minimal morbidity, acceptable 
hospitalization time and early return to work  
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